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(54) CLEANING METHOD 

(57)Abstract 

PURPOSE: To improve efficiency of cleaning by a 
method wherein, at the time when a product adhered to 
the inside of a processing chamber of a semiconductor 
substrate is removed by a plasma process using gas of 
which a main component is sulfur tetrafluoride, the 
substrate formed with a matter containing oxygen on the 
surface is located on a process stage and plasma- 
processed. 

CONSTITUTION: At the time when a product adhered to 
the inside of a process chamber 20 is removed by a 
plasma process using gas of which a main component is 
SF6, a substrate formed with a matter containing oxygen 
on the surface is located on a process stage and 
plasma-processed. Namely, when the process chamber 
20 is contaminated by silicon bromide, a wafer 18 coat 
with a silicon oxide film on a silicon substrate is held by 
an electrostatic chuck 1 7. Then, the chamber is 
evacuated and the SF6 gas is introduced. Further, a high 
frequency power is applied to cause a glow discharge to 

produce active F radical. This F radical removes the silicon bromide adhered to an inner wall 
cover 10, an electrode covers 1 1. 19 or the like in the process chamber 20. 
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1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cleaning approach characterized by installing the substrate currently 
formed by the matter by which a front face contains oxygen on a processing stage, and 
performing said plasma treatment when the plasma treatment using the gas which uses 
sulfur hexafluoride as a principal component removes the product which performed 
micro processing on the substrate, or faced forming a thin film, and adhered to the 
processing interior of a room. 

[Claim 2] The approach according to claim 1 by which said substrate consists of a quartz, 
an alumina, or sapphire, at least the one side consists of a quartz, an alumina, or sapphire, 
or the oxide film is formed on a silicon substrate or a gallium arsenide substrate. 
[Claim 3] The cleaning approach characterized by making the matter containing oxygen 
exist in said processing interior of a room, and performing said plasma treatment when 
the plasma treatment using the gas which uses sulfur hexafluoride as a principal 
component removes the product which performed micro processing on the substrate, or 
faced forming a thin film, and adhered to the processing interior of a room. 
[Claim 4] The approach according to claim 3 the matter containing said oxygen is a 
quartz. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the cleaning approach. Especially this 
invention relates to the cleaning approach of the processing interior of a room which it 
faces forming a thin film and is used on the processing interior of a room faced and used 
for performing micro processing on a substrate, or a substrate. 
[0002] 

[Description of the Prior Art] reactive ion etching (it is described as RIE Reactive Ion 
Etching and the following) which can perform high anisotropy processing of a dimension 
controllability in the latest ultra-fine processing technology law and a electron 
cyclotron resonance (it is described as Electron Cyclotron Resonance and Following 
ECR) the dry etching method using the plasma generated in law is in use. However, by 
these approaches, since the anisotropy configuration has been acquired by making 
reactant gas mix deposition nature gas, or carrying out the reattachment of the resultant 
which reactant gas reacted with the etching substance and was generated, also not only in 
a substrate top but in the processing interior of a room, the deposition film or the 
adhesion film arises in the everywhere. And these film worsens the repeatability of a 
configuration, or clouds the view port for the terminal point detectors of processing, and 
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reduces the sensibility. Then, the film deposited on the unnecessary part must be 

removed. 

[0003] 

[Problem(s) to be Solved by the Invention] There is the approach of using sulfur- 
hexafluoride (it being hereafter described as SF6) gas among the unnecessary 
membranous clearance approaches tried now, and it is this SF6. When gas is used, it is 
already checked that the processing interior of a room is cleaned. However, this approach 
has the following troubles. Namely, SF6 When gas is used, the processing interior of a 
room is polluted by sulfiir. In case the etch rate of silicon oxide rises and the 
polycrystalline silicon on silicon oxide is etched by existence of this sulfur, a selection 
ratio (ratio of the etch rate of polycrystalline silicon and the etch rate of silicon oxide) 
will fall. Moreover, the contamination with this sulftir exists also on the silicon substrate 
placed on the processing stage in order to protect a processing stage, in case it collects 
silicon substrates after processing, it releases an unpleasant smell, and it is not desirable 
in respect of work environment. 

[0004] This invention aims at offering the efficient cleaning approach of the processing 
interior of a room which can cancel the nonconformity produced in case it cleans while it 
is performing cleaning of the processing interior of a room efficiently and gathers the 
operating ratio of equipment. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, when the plasma treatment using the gas which uses sulfur hexafluoride as a 
principal component removes the product which performed micro processing on the 
substrate, or faced forming a thin film, and adhered to the processing interior of a room 
according to this invention, the cleaning approach characterized by to install the substrate 
currently formed by the matter by which a fi-ont face contains oxygen on a processing 
stage, and to perform said plasma treatment is offered. 

[0006] In this invention, said substrate is desirable, it consists of a quartz, an alumina, or 
sapphire, at least the one side consists of a quartz, an alumina, or sapphire, or the oxide 
film is formed on a silicon substrate or a gallium arsenide substrate. 
[0007] When the plasma treatment using the gas which uses sulfiir hexafluoride as a 
principal component removes the product which performed micro processing on the 
substrate, or faced forming a thin film, and adhered to the processing interior of a room 
according to this invention, the cleaning approach characterized by making the matter 
containing oxygen exist in said processing interior of a room, and performing said plasma 
treatment is offered. Preferably, the matter containing said oxygen is a quartz. 
[0008] 

[Function] It sets to this invention and, fimdamentally, is SF6. Activity F radical will be 
generated by the plasma cleaning treatment by gas, and etching clearance of the 
unnecessary film with which this F radical has adhered to the processing interior of a 
room will be carried out. Contamination of the sulfiir generated in the etching process 
exists in the processing interior of a room after this processing. However, according to 
research of this invention persons, on the matter with which contamination of this sulfiir 
contains oxygen, few things did not expect with ion chromatography, but it was checked. 
By having exposed the matter containing oxygen, especially a quartz to the plasma, this 
emits oxygen, reacts with the sulfiir which remained to the processing interior of a room. 
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and is considered to be because it to become sulfur dioxide and to be removed. Then, the 
substrate which uses wall covering and the internal fixture of a processing room as the 
matter containing oxygen, especially a quartz, or consists of a quartz, an alumina, or 
sapphire on a processing stage is placed, and it is SF6. It hits on an idea to perform 
plasma cleaning treatment of the gas which uses gas as a principal component, and this 
invention is completed. Since this decreases and contamination of the sulfur on a 
substrate is also reduced, by it, sulphuric contamination does not tum around 
contamination of the sulfur of the processing interior of a room to the conveyance room 
of equipment etc. 
[0009] 

[Example] DrawiuR 1 shall be the schematic diagram of the parallel plate mold RIE 
system used in the example, and the inside of a processing room (20) shall be polluted 
with a silicon bromide. 

[0010] Drawing 2 is the schematic diagram of the various substrates for protecting a 

processing stage used in the example, 

[001 1] An electrostatic chuck (17) is used for the lower electrode (19) in the processing 
room (20) in example 1 drawing 1 , and it is drawing 2 (1). The pressure of the wafer 
(processing indoor (20 after making 18) hold) in which the oxidation silicone film was 
formed on the shown **** silicon substrate Evacuation is carried out until it is set to 
1.0x10 to 4 or less Torrs. Next, they are lOOsccm(s) about a flow rate with a massflow 
controller (24) in SF6 gas. It introduces in a processing room (20), adjusting. Here, the 
pressure of the pressure in a processing room (20) was regulated to 0.05Torr(s) with the 
automatic pressure regulator (12). It is RF power in this condition. 300W are impressed 
and glow discharge is made to cause. By this glow discharge, it is SF6. Activity [ gas is 
decomposed and ] F radical is generated, this ~ F radical removes the silicon bromide 
adhering to wall covering (10), up electrode covering (11), lower electrode covering (19), 
etc. made from a quartz of a processing room (20). Therefore, the interior of a processing 
room (20) is cleaned and becomes clarification. And the amount of the sulfur which is 
sticking to the front face of wall covering (10) made from the quartz of a processing room 
(20) after cleaning was measured with ion chromatography. Consequently, there were 
few sulphuric amounts clearly compared with wall covering made from silicon. The 
result at this time is shown in a table 1. Furthermore, the result when measuring wall 
covering at the time of making this table wash, remove and dry the sulfur attached to wall 
covering made from a quartz with rare fluoric acid and pure water as reference data with 
ion chromatography was carried. Therefore, there will be little sulphuric contamination, 
so that it is close to this resuh. 

[0012] Similarly, the amount of the sulfur on the wafer (18) in which the oxidation 
silicone film was formed on the silicon substrate was measured with ion chromatography. 
The result at this time is shown in a table 2. A silicon substrate is used for this table. The 
result of having measured the amount of the sulfur on the silicon substrate when 
performing SF6 cleaning with ion chromatography is shown. The amount of the sulfur on 
a processed substrate was reduced by having used the wafer (18) in which the oxidation 
silicone film was formed on the silicon substrate. 

[0013] When the wafer (refer to drawing 2 (1)) which formed silicon oxide on the 
gallium arsenide substrate instead of the silicon substrate was used, the amount of the 
sulfur on a processed substrate was reduced similarly. 
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[0014] An electrostatic chuck (17) is used for the lower electrode (19) in the processing 
room (20) in example 2 di^awing 1 , and it is drawing 2 (2). After making the wafer (18) 
in which the aluminum-oxide film was formed on the shown **** silicon substrate hold, 
cleaning in a processing room (20) was performed like the example 1 . And the amount of 
the sulfur on the wafer (18) which formed the aluminum-oxide film on the silicon 
substrate after cleaning was measured with ion chromatography. The result is shown in a 
table 2, The amount of the sulfur on a processed substrate was reduced by having used 
the wafer (1 8) in which the aluminum-oxide film was formed on the silicon substrate. 
[0015] When the wafer (refer to drawing 2 (2)) which formed silicon oxide on the 
gallium arsenide substrate instead of the silicon substrate was used, the amount of the 
sulfur on a processed substrate was reduced similarly. 

[0016] To the electrostatic chuck (17) of the lower electrode (19) in the processing room 
(20) in example 3 drawing 1 , it is drawing 2 (3). After making the silicon side of the 
substrate (18) on which silicon was made to put by the spatter adsorb at one side of the 
shown **** quartz substrate and making it hold, cleaning in a processing room (20) was 
performed like the example 1 . And the amount of the sulfur on a quartz substrate was 
measured with ion chromatography after cleaning. The result is shown in a table 2. The 
amount of the sulfur on a processed substrate was reduced by having used the quartz 
substrate (18). 

[0017] To the electrostatic chuck (17) of the lower electrode (19) in the processing room 
(20) in example 4 drawing 1 , it is drawing 2 (4). After making the silicon side of the 
substrate (1 8) on which silicon was made to put by the spatter adsorb at one side of the 
shown **** alumina substrate and making it hold, cleaning in a processing room (20) 
was performed like the example 1 . And the amount of the sulfur on an alumina substrate 
was measured with ion chromatography after cleaning. The result is shown in a table 2. 
The amount of the sulfur on a processed substrate was reduced by having used the 
alumina substrate (18). 

[0018] To the electrostatic chuck (17) of the lower electrode (19) in the processing room 
(20) in example 5 drawing 1 , it is drawing 2 (5). After making the silicon side of the 
substrate (1 8) on which silicon was made to put by the spatter adsorb at one side of the 
shown **** silicon on sapphire and making it hold, cleaning in a processing room (20) 
was performed like the example 1 . And the amount of the sulfur on silicon on sapphire 
was measured with ion chromatography after cleaning. The result is shovm in a table 2. 
The amount of the sulfur on a processed substrate was reduced by having used silicon on 
sapphire (18). 

[0019] After making the **** quartz substrate mechanically shown by the clamp (not 
shown) at drawing 2 (6), without using an electrostatic chuck (17) for the lower electrode 
(19) in the processing room (20) in example 6 drawing 1 hold, cleaning in a processing 
room (20) was performed like the example 1 . And the amount of the sulfur on a quartz 
substrate was measured with ion chromatography after cleaning. The result at this time is 
the same as the result of the example 3 shown in a table 2, and the amount of the sulfur 
on a processed substrate was reduced. 

[0020] After making the **** alumina substrate mechanically shown by the clamp (not 
shown) at drawing 2 (7), without using an electrostatic chuck (1 7) for the lower electrode 
(19) in the processing room (20) in example 7 drawing 1 hold, cleaning in a processing 
room (20) was performed like the example 1 . And the amount of the sulfur on an alumina 
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substrate was measured with ion chromatography after cleaning. The resuh at this time is 
the same as the resuh of the example 4 shown in a table 2, and the amount of the sulfur 
on a processed substrate was reduced. 

[0021] After making the **** silicon on sapphire mechanically shown by the clamp (not 
shown) at drawing 2 (8), without using an electrostatic chuck (17) for the lower electrode 
(19) in the processing room (20) in example 8 drawing 1 hold, cleaning in a processing 
room (20) was performed like the example 1 . And the amount of the sulfiir on silicon on 
sapphire was measured with ion chromatography after cleaning. The result at this time is 
the same as the result of the example 5 shown in a table 2, and the amount of the sulfur 
on a processed substrate was reduced. 
[0022] 
[A table 1] 

[0023] 
[A table 2] 
[0024] 

[Effect of the Invention] The matter which contains oxygen for wall covering and the 
internal fixture of a processing room according to this invention as explained above, The 
substrate which considers especially as a quartz or consists of a quartz, an alumina, or 
sapphire on a processing stage is placed, and it is SF6. By performing plasma cleaning of 
the gas which uses gas as a principal component The place which does so the 
effectiveness of reducing the residual gas of the processing interior of a room after 
performing plasma cleaning, can process, without extending sulphuric contamination to 
processing outdoor, and contributes to the improvement in an operating ratio of 
equipment in manufacture of a semiconductor device is large. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the schematic diagram of the parallel plate mold RIE system 
used in the example. 

[Drawing 2] Drawing 2 is the schematic diagram of the substrate for processing stage 
protection of************** various kinds. 
[Description of Notations] 

10 ~ Wall covering 

1 1 - Up electrode 

12 ~ Automatic pressure regulator 

13 " Exhaust air system 

14 - RF generator 

1 5 " DC power supply 

16 " Cooling water circulator style 

1 7 - Electrostatic chuck 
18- Substrate 

19 - Lower electrode 

20 - Reaction chamber 

21 - Gas inlet 
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